Abstract
Introduction

42
Innate immunity is the first line of host defence against infection and is critical for the The negative regulation of TLR-signalling events is critical to ensure that prolonged or repeated 64 exposure to TLR ligands does not lead to uncontrolled or inappropriate inflammation and 65 consequent damage to host tissue. The most important mechanism for controlling TLR activation 66 is a form of tolerance to repeated exposure to a TLR ligand. This has been best described for 67 lipopolysaccharide (LPS) activation of TLR4 and is otherwise known as endotoxin-tolerance 68 (Medvedev, Kopydlowski and Vogel, 2000; Collins and Carmody, 2015) . TLR-tolerance can be 69 described as a state of altered responsiveness of cells to the repeated or chronic activation of 70 TLRs, and includes the phenomena of cross-tolerance, where pre-exposure to one TLR-ligand 71 will reduce inflammatory responses to another (Dobrovolskaia et al., 2003; Julian et al., 2015) .
72
While convergent signalling via NF-κB is essential for acquisition of LPS-tolerance, it is not 
Materials and methods
107
Murine bone marrow isolation 108 Bone marrow was isolated from 6-8 weeks old female C57BL/6 for generation of primary bone (Figure 1 (A) ).
140
Immunoblotting
141
Whole-cell proteins were extracted using RIPA lysis buffer supplemented with protease 142 inhibitors (50 mM Tris·HCl, pH 7.4, 1% Nonidet P-40, 0.25% SDS, 150 mM NaCl, 1 mM 143 EDTA, 1mM PMSF, 1mMNaF, 1mM Na3VO4, 2µg/ml aprotinin, 1µg/ml pepstatin, and 1µg/ml were calculated using the ΔΔCT method.
161
Microarray data was processed as follows: Data was normalised using Limma (3.26.9), including 162 RMA background correction quantile normalisation (Ritchie et al., 2015) . Analysis workflow is We first confirmed that all four stimuli drove an acute activation profile by taking RNA at 4hr Full motif enrichment results are available at www.stemformatics.org.
416
Genes that were transiently repressed, re-gaining at least 1.5-fold expression upon re-stimulation predominantly genes implicated in cell cycle processes, and may reflect the culture system 422 (mouse bone-marrow derived macrophages).
424
The set of 70 genes acutely induced in all conditions were overwhelmingly subjected to a 425 tolerance pattern, with a small number exhibiting ligand-specific super-induction (Figure 7 (A) ).
426
This may indicate that coordinate mechanisms determine whether the expression of an 427 inflammatory mediator is tolerised or trained. Indeed, the core members of NF-κB activation 428 were themselves subjected to altered expression on re-stimulation with a TLR-ligand ( Figure 7   429 (B)). Increased levels of the NF-κB p50 subunit and the IĸB protein BCL-3 were induced by all 430 TLR ligands tested (Figure 7 (C) ) underlying the previously established role for the p50:BCL-3 431 transcriptional repressor complex in limiting TLR responses (Carmody et al., 2007) . NF-κB 432 target genes were highly represented in BMDM genes with a 'memory' status of the original 433 stimulation, with the vast majority of these categorised in the tolerised group (Figure 7 (D) ). 
